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INTRODUCTION
The median nerve entrapment in the carpal tunnel is the 
condition known as Carpal tunnel syndrome (CTS). The 
symptoms of the CTS are numbness, parasthesia, and 
pain where median nerve supplies. In 1854, Sir James 
Paget first reported median nerve entrapment after the 
fracture of distal radius (1). In 1880, the first series of the 
patients with pain and paresthesia in the area of distri-
bution of median nerve were presented by James 
Putnam (2,3). Whenever there is inflammation it causes 
compression of median nerve in the carpal tunnel and 
results in pain, numbness, paresthesia and weakness of 
the muscle of thenar eminence in the lateral 3 and ½ 
fingers (2). Carpal tunnel syndrome is more common in 
female and in dominant hand. The carpal tunnel 
syndrome is common in occupations like manufacturing, 
sewing, finishing, cleaning, meat, poultry and fish pack-
ing. In one study conducted in 2001 by the Mayo Clinic 
showed that the people who work on computer for more 
than 7 hours a day do not have any risk of developing 
CTS (4). There are multiple factors contributing in the 
etiology of carpal tunnel syndrome (CTS) including local 
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and systemic factors. The Conditions like alcoholism, 
renal failure with hemodialysis, mucopolysaccharidoses 
are also related to CTS (2). The elevated pressure in the 
carpal tunnel causes the compression of median nerve. 
Callus formed by the Fracture, bony over growth, abnor-
mal muscle mass, neoplasms, inflamed synovial mem-
brane and infection, along with gout and other inflam-
matory conditions, can lead to high pressure within the 
carpal tunnel leading to CTS. Some time Direct pressure 
and extreme range of wrist flexion and extension can 
lead to further increase in sensory and motor 
block.(2,3).There are several clinical tests used to 
diagnose the CTS. Some provoking and electro diagnos-
tic test for CTS includes Phalen test, Tinel’s sign test and 
Carpal compression test (5,6). The use of physiotherapy 
modalities (in particular therapeutic ultrasound) may 
provide short-term relief in some patients(7,8,9). Awan WA 
etal. 2012 describe a case report the application of 
manual mobilization of flexor retinaculum along with 
inter carpal joint mobilization have a role in reducing the 
symptoms in carpal tunnel syndrome (10). In physical 
therapy management of carpal tunnel syndrome the 
ultrasonic therapy in used in conjunction with manual 
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mobilization of flexor retinaculum.Therapeutic ultra-
sound is a modality that produces acoustical high-
frequency vibrations with both thermal and nonthermal 
effects (11). Deep, pulsed ultrasound over the carpal 
tunnel for 15 min for 20 treatments decreases pain and 
paresthesia symptoms, reduces sensory loss, and 
improves median nerve conduction and strength when 
compared with sham ultrasound (12). The study was 
conducted to find the better treatment option for the 
management of carpal tunnel syndrome and study will 
help minimize the cost of the treatment also reduce the 
duration of treatment. 
METHODOLOGY
The study was conducted in Al-nafees Hospital AlipurFar-
ash, National institute of Rehabilitation Medicine 
Islamabad and 50 patients were selected by the primary 
author from the out patients department with the history 
of carpal tunnel syndrome. Patients having idiopathic 
carpal tunnel syndrome were included in this study. All 
the patients were diagnosed clinically by performing 
Tinel’s test and phalens test for CTS. Patients having 
positivetinel sign and phalens test were included in this 
study (18). Phalen's maneuver is performed by flexing the 
wrist gently as far as possible, then holding this position 
and awaiting symptoms.(17) A positive test is one that 
results in numbness in the median nerve distribution 
when holding the wrist in acute flexion position within 60 
seconds. The quicker the numbness starts, the more 
advanced the condition. Tinel's test is performed by 
lightly tapping the skin over the flexor retinaculum to 
elicit a sensation of tingling or "pins and needles" in the 
nerve distribution. The study indicated that Phalen΄s test 
can be used in absence of NCS for the diagnosis of CTS 
and it is more specific and sensitive than Tinel΄s test. 
(17,18) The patients were allocated to different groups by 
using simple random sampling technique. The 25 
patients in experimental group were treated with stretch-
ing of flexor retinaculum and ultrasound while 25 
patients in control group were treated only with stretch-
ing of flexor retinaculum. Every treatment session was 
started by documenting the improvement in symptoms. 
Data was collected through Numeric pain rating scale, 3 
point Paresthesia assessment scale and muscle 
strength was measured by hydraulic hand dynamometer. 
Baseline data was interpreted in term of bar charts and 
Independent sample t-test was used to analyze the data 
with p ≤ 0.05.
RESULTS
In the study 50 subjects of both genders were included 
(1.32±0.47). The mean age of subjects was 
1.78±0.64 and 41 subject have CTS of Right hand 
remaining 9 subjects were left handed (1.30±0.46). 
The figure 1a&1b both showed that data was normally 
distributed in both control and experimental group. 
Figure 1a & 1b: Allocation of subjects in Groups (Age & 
Gender)
This study found that the there was statistically differ-
ence in the effectiveness of stretching of the flexor 
retinaculum with or without ultrasonic therapy. The 
NPRS showed mean and standard deviation of experi-
mental group (0.000 ± 0.0000). The mean and stand-
ard deviation of control group (0.120 ± 0.6000) and 
p=0.12. While considering paresthesia mean and 
standard deviation in experimental group (0.080± 
0.276) and in control group (0.280 ± 0.678) and p = 
0.09. While considering muscle strength mean and 
standard deviation in experimental group (3.20± 
0.408) and in control group (3.28 ± 0.541) and p =0 
.16. (Table 1)
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Group
Co
un
t
Bar Chart
Experimental Control
12.5
10.0
7.5
5.0
2.5
0.0
Age 
26-40
41-55
56-70
Group
Co
un
t
Bar Chart
Experimental Control
20
15
10
5
0
Gender
 Male
 Female
DISCUSSION
In physical therapy the management options for CTS 
include ultrasound therapy along with sustained stretch-
ing of median nerve and tight musculature and strength-
ening exercises for the weak muscles of the hands (5,10). 
Those patients who have been considered for surgery, 
the techniques of mobilizations and stretching of median 
nerve and tight muscles of wrist has already been proven 
to be ineffective in CTS management (7). 71% of the 
patients went for surgery because they were not offered 
gliding exercises and only 43% of the patients need 
surgical treatment instead they were offered by gliding 
technique. During the treatment session of CTS special 
care should be taken because speed and the frequency 
of force of the exercises can exacerbate the symptoms 
(8). The nerve conduction studies established that ultra-
sound was beneficial to patients with CTS. The usage of 
different therapeutic modalities including ultrasound 
therapy, phonophoresis and iontophoresis, may or may 
not provide relief in some patients with CTS (5). Stretch-
ing of flexor retinaculum with various techniques made it 
possible to reduce compression in the carpal tunnel (10). 
This study includes longitudinal fibers stretching of the 
flexor retinaculum along with ultrasound therapy. The 
primary author treated the patients, allocated to experi-
mental group with longitudinal fibers stretching along 
with ultrasound therapy, with the similar basic protocol 
as appointed for the patients allocated to control group 
in which only longitudinal fibers stretching exercises 
were unified. In the experimental group prior to stretch-
ing exercises ultrasonic therapy was done with 
0.75w/cm2 (Pulsed) for 5 minutes. Stretching was done 
by the primary author to break down adhesion or scar 
tissue in the areas of carpal tunnel. During the session 
patients rested their forearm-wrist-hand on the edge of 
treatment table and the primary author applied stretches 
to the flexor retinaculum with the help ofthenar 
eminences of both hands and figures. The result showed 
remarkable improvement in experimental group in which 
both manual therapy and ultrasound were used. The 
patients treated with manual therapy alone were not 
shownsignificant improvement. The treatment sessions 
were also obviously reduced in the both groups but on 
the other hand in control group were treated for more 
than three weeks. The main reason behind that was not 
clearly understood. The researcher considered this due 
to improper following of instruction given to the patients 
for home exercise program. Although stretching that is 
specific to nerve and different strengthening exercises of 
weakened muscles of hand and wrist proven to exacer-
bate symptoms in CTS but pros and cons showed that 
these are still helpful for normal excursion of hand and 
wrist for strengthening of muscles. Massage and nerve 
glide techniques still proved their beneficial effects in 
patients with CTS. (9,10) The ergonomics of the workplace 
of the patient should also be assessed to avoid 
protracted hand use at the end of joint range. Extreme 
flexion and extension at wrist increases pressure in the 
carpal tunnel, so adjustment of work tool height can 
reduce symptoms to some extent. (14.15.16)
CONCLUSION
This study proved that manual stretching of the flexor 
retinaculum along with ultra sonic therapy is more effec-
tive than manual stretching of the flexor retinaculum 
alone. So it is recommended that manual stretching of 
flexor retinaculum must be use along with ultrasonic 
therapy in the management of the CTS’ symptoms. It is 
also suggested that along with age and gender baseline 
data must be consider in regard of hand involvement 
(Dominant) and occupation. Because these two 
variables were missing in the study, it may affect the 
results. So generalizability of the results may be ques-
tioned. It is also very important for the therapist to teach 
the self mobilization of flexor retinaculumand home 
program to avoid symptom CTS to reappear. 
The result in the table 1 showed p-value for all variables is p > 0.05
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.
Std. 
Deviation
.0000
.6000
.276
.678
.408
.541
p-value
0.12
0.09
0.16
Mean
.000
.120
.080
280
3.20
3.28
N
25
25
25
Table 1: Comparison b/w Groups
Group
Experimental
Control
Experimental
Control
Experimental
Control
Numeric Pain Rating 
Scale (NPRS)
Paresthesia
Muscle Strength
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